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Abstract 

A large population of the world is extensively using plants for their health care and as a method of disease remedies. A serious 

threat to global public health is the widespread of bacterial resistance to antibiotics. The antimicrobial properties of plants are 

related to their ability to produce secondary metabolites possessing antimicrobial action. In the present investigation 

antibacterial activity of leaves of four Ficus species viz. Ficus religiosa, Ficus benghalensis, Ficus recemosa and Ficus 

benjamina was tested against some pathogenic bacteria viz. E. coli, Enterobacter aerogenes, Streptococcus mutans, 

Staphylococcus aureus, Pseudomonas syringae, Pseudomonas putida, Bacillus subtilis and Agrobacterium tumefaciens 

procured from IMTECH, Chandigarh. Disc diffusion method was used to determine the antimicrobial activity of different 

extracts (Aqueous, Ethanol, Chloroform and Petroleum Ether). All the extracts exhibited significant antibacterial activity and 

highest activity was observed in petroleum ether extract of leaves of F. racemosa against P. syringae and leaves of F. religiosa 

against S. aureus. Similarly chloroform extract of leaves of F. benjamina was found highly effective against E. coli. No 

antibacterial activity was observed against A. tumefaciens. Phytochemical analysis for all the extract was also done for testing 

the presence of tannins, saponins, steroids, terpenoids, glycosides, alkaloids, phenols and flavonoids. 

 

Keywords: Disc diffusion, Ficus religiosa, inhibition zone, chloroform extract, alkaloids 

Introduction 

Globally plants are the potential source of phytochemical 

compounds and traditional medicine (Prusti et al, 2008) [1]. 

In last few decades, due to over usage of allopathic drugs, 

the pathogens have become resistant to several drugs. This 

leads the need to study and obtain novel antimicrobial 

compounds from plants for production of safe, 

biodegradable drugs with lesser side effects (Rajasekaran et 

al, 2008) [2]. Ficus religiosa (L) which is commonly known 

as “Peepal” belongs to the family Moraceae and is 

worshipped as a holy tree (Devanesan et al, 2018) [3]. This 

plant has several medicinal properties including 

antibacterial, antiulcer, antidiabetic and also used in skin 

diseases (Chandrasekar et al, 2010) [4]. According to several 

studies the plant bark possesses different phytochemical like 

saponins, tannins, flavonoids, steroids, cardiac glycosides 

and terpenoids. The Peepal tree is very efficacious in 

diabetes (Makhija et al, 2010) [5]. 

F. benghalensis is commonly known as Banyan tree or 

Indian Fig (Pierantoni et al, 2018) [6]. This plant has showed 

various properties, including antimicrobial, antidiabetic, 

antiinflammatory, antiproliferative, anticancer, 

hepatoprotective, antistress, antitumor and wound healing 

(Murugesu et al, 2021) [7]. It is used as a traditional dietary 

supplement for the treatment of peptic ulcers. The latex of 

this plant is used as a blood purifier in urinary disorders 

(Gill et al, 2016) [8]. 

 Ficus benjamina (L.) is known as sobbing fig. The various 

parts of F. benjamina including bark and leaves possess 

potential bioactive compounds such as quercetin, cinnamic 

acid, caffeic acid, lactose, stigmasterol and naringenin 

which are responsible for therapeutic properties of plant 

(Mahomoodally et al, 2019) [9].  

Ficus racemosa is commonly known as Gular or cluster fig. 

Pingale et al (2019) [10] have reported that the fruit of gular 

(F. racemosa) shows antifungal, antibacterial and 

antimicrobial activity in different extracts [10]. Due to so 

many medicinal properties of Ficus species, this study is an 

attempt to investigate the antibacterial potential of leaves of 

above mentioned Ficus species. 

 

Materials and methods 

Preparation of plant extracts: Leaves of all four Ficus sps. 

were collected from different localities of Jodhpur region of 

Rajasthan. The leaves were thoroughly washed and then 

dried under shade at 28+2℃ for about 10 days. The dried 

samples were ground well into a fine powder in a mixer 

grinder and sieved to give particle size of 50–150mm. The 

powder was stored in air sealed polythene bags at room 

temperature before extraction. 25g of dried powder of leaves 

was packed in a Whatmann filter paper no.1 and was 

extracted in a soxhlet apparatus using 100ml of solvent. 

Solvents used for extraction were petroleum ether, 

chloroform, ethanol and water as solvent and the extracts 

were dried. The dried extracts were stored in a refrigerator 

at 40C. Finally concentration of 5 mg per disc was loaded on 

each disc. 

 

Antimicrobial susceptibility test: All the leaves extracts 

were screened against eight pathogenic bacterial strains. The 

tested organisms were E. coli, Enterobacter aerogenes, 

Streptococcus mutans, Staphylococcus aureus, Bacillus 

subtilis, Agrobacterium tumefaciens, Pseudomonas putida 

and Pseudomonas syringae obtained from IMTECH, 

Chandigarh, India. The Disc Diffusion method (Bauer et al, 

1966) [11] was used to test the antibacterial activity of the 

leaves extracts [11].  

 

Phytochemical screening: The leaves extracts were 

subjected to preliminary phytochemical screening for 

presence of terpenes, saponins, steroids, glycosides, 

alkaloids, flavonoids, phenols and tannins (Harborne, 1998) 
[12]. 
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Results and discussion 

Worldwide increasing bacterial resistance is a serious 

problem and scientist are investigating antimicrobial effects 

of different extracts against a broad range of bacteria to 

develop a natural class of antimicrobial agents [13]. In the 

present investigation petroleum ether extract of leaves of F. 

benghalensis was found to be highly effective against B. 

subtilis and Pseudomonas syringae. The phytochemical 

analysis also showed presence of all tested phytochemicals. 

According to Khan and Ahmad (2012) [14] ethanolic and 

methanolic bark extracts of F. benghalensis exhibited 

significant antibacterial activity against several Gram-

positive and Gram-negative bacteria [14]. Areef and Ahmed 

(2022) [15] studied the antibacterial activity of leaves and 

bark extracts of F. benghalensis [15]. Similarly Bissa et al 

(2007) [16] studied the antibacterial potential of Piper betel 

leaves against oral bacteria [16]. In case of F. religiosa 

highest activity was noticed in petroleum ether extract of 

leaves against S. aureus and P. syringae. The 

phytochemicals present in leaves are tannins, saponins, 

flavonoids, alkaloids, terpenes and phenolic compounds. 

Nirwana et al (2018) [17] studied the antibacterial activity of 

fig leaves against Enterococcus faecalis [17]. Bissa and Bohra 

(2015) [18] observed antibacterial properties of different 

plant leaves against human pathogenic Enterobacter 

aerogenes bacteria [18].  

In present study the leaves of F. racemosa showed highest 

activity in petroleum ether extract against P. syringae and 

Bacillus subtilis. The phyto-constituents present are 

Flavonoids, Tannins polyphenols, terpenoids and alkaloids. 

Similarly Dhas et al (2021) [19] evaluated the antibacterial 

potential and phytochemical composition of F. racemosa 

leaf extract [19]. Similarly antibacterial activity of F. 

racemosa bark extracts against pathogenic bacteria Padma 

and Khosa (2010) [20]. Singh et al (2021) [21] examined the 

antibacterial potential of leaves of some ethno-medicinally 

important plants against some human pathogenic bacteria 

[21]. In current study the leaves of F. benjamina were highly 

effective against E. coli and S. mutans when extracted with 

chloroform. Similarly petroleum ether extract of leaves was 

effective against S. mutans, B. subtilis and P. putida. The 

main phytochemicals present are tannins, alkaloids and 

phenolic compounds. Similarly Imran et al (2014) [22] has 

done studies on chemical composition and biology of F. 

benjamina [22]. In vitro evaluation of antibacterial activity of 

leaves crude extracts of Ficus sps was done by Koona and 

Rao (2012) [23]. Research on antibacterial activities of leaves 

of Citrus and different religious plants against harmful 

bacteria have been done by many researchers, proving to be 

an alternate source of synthetic medicines [24], [25]. None of 

the tested Ficus leaves extracts were effective against 

Agrobacterium tumefaciens. 

 

Conclusion 

In current era bacteria have developed multiple resistance 

towards antibiotics because of their excessive and improper 

use, which has stimulated scientist all over the world to 

search novel natural antimicrobial agents capable of 

combating resistant bacteria. The present study is an attempt 

to reveal the antimicrobial potential of leaves of different 

Ficus sps using various solvents. Majority of leaves extract 

were found to be effective against tested bacteria and 

extraction in petroleum ether solvent showed highest 

antibacterial activities. Leaves extracts have been broadly 

used to treat bacterial diseases due to presence of phyto-

constituents which are antibacterial in nature. The present 

investigation provides scientific proof to further determine 

the bioactive principles and medicinal properties of Ficus 

sps. 

 
Table 1: Antibacterial Activities of Leaves of Some Ficus sps against Pathogenic Bacteria 

 

Plant Plant Extract 
Zone of Inhibition (mm) 

EC EA SM SA BS PP PS AT 

Ficus religiosa 

Aqueous - 4+0.35 5+0.42 - 4+0.23 - - - 

Alcoholic 6+1.24 6+0.42 5+0.24 7+0.76 7+0.86 6+0.45 6+0.45 - 

Chloroform 6+1.69 7+1.15 8+0.83 9+1.15 7+0.73 8+0.63 7+0.81 - 

Pet. Ether 5+0.47 7+1.15 9+0.81 11+0.81 9+1.23 9+1.15 10+1.15 - 

Ficus benghalensis 

Aqueous 4+0.56 5+0.24 - 5+0.32 5+0.32 - 4+0.24 - 

Alcoholic 7+1.56 5+0.47 7+0.47 5+0.32 5+0.32 6+0.24 6+0.32 - 

Chloroform 7+0.47 5+0.24 7+0.76 9+1.52 10+1.69 9+0.76 8+0.76 - 

Pet. Ether 8+1.52 6+0.33 7+0.24 8+0.67 11+1.81 9+1.81 10+1.15 - 

Ficus racemosa 

Aqueous - 4+0.42 5+0.23 4+0.33 - 5+0.32 5+0.24 - 

Alcoholic 5+0.32 7+0.56 8+1.15 7+0.56 6+0.36 7+0.46 6+0.42 - 

Chloroform 6+0.65 7+0.37 6+0.38 8+1.15 9+0.75 9+0.73 10+1.52 - 

Pet. Ether 6+1.15 8+1.15 8+1.24 10+1.73 11+1.15 10+1.32 12+0.47 - 

Ficus benjamina 

Aqueous 5+0.24 - 6+0.32 - 4+0.23 5+0.24 - - 

Alcoholic 6+0.34 6+0.81 7+0.67 - 7+0.24 6+0.24 7+0.76 - 

Chloroform 11+0.47 9+1.52 10+1.73 9+1.15 9+1.86 9+0.81 9+1.15 - 

Pet. Ether 8+1.15 9+1.24 10+1.52 9+1.23 10+1.15 10+1.52 9+0.81 - 

EC: E. coli, EA: Enterobacter aerogenes, SM: Streptococcus mutans, SA: Staphylococcus aureus, BS: Bacillus subtilis, PP: Pseudomonas 

putida, PS: Pseudomonas syringae and AT: Agrobacterium tumefaciens 
 

Table 2: Phytochemical Analysis of Leaves of Some Ficus sps 
 

Phytochemical 

Component 
Ficus benghalensis Ficus religiosa Ficus racemosa Ficus benjamina 

Alkaloids + + + + 

Glycosides + - + - 

Saponins + + + + 

Flavonoids + + + + 
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Tannins + + + + 

Phenols + + + + 

Terpenoids + + + + 

Steroids + + - - 
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